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1 $\mathrm{I}\mathrm{n}\mathrm{t}\dot{\mathrm{r}}$oduction
$.$ }$\backslash$ k , “ }’
. Postnikov-Stanley $[.\mathrm{P}\mathrm{S}]$ , Edelman-Reiner [ER], Athanasiadis
[Athl, Ath2, Ath4, Ath5] ,
/ ( Survey [AthS] ).
$\dot{\text{ }}$ .
Conjecture 45 , 52
‘. , $A$ ,
.
\S 3 , ,
, ,
. , $\lceil \mathrm{T}\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{o}$ .
( ) .
2 $A$
$A(A_{n-1}):=.\{H_{*\dot{g}}.|1\leq i<j\leq n\}$ , ( $H_{\dot{l}j}:=\{(x_{1},$ $\cdots,$ $x_{n})|x|$. $=xj\}.$ )
$A_{n-1}$ Braid arrangement .
, $\circ$ $A(A_{n-1})$ .
$\mathrm{R}$
.
.
(1) $A_{n-1}$ $\mathrm{F}\backslash \mathrm{U}_{H\in}A$ $H$ $n!$ .
1 , 2003 11 6
1382 2004 20-36
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, $x_{i_{1}}<x_{i_{2}}<\cdots<x_{i_{n}}$ . $\mathrm{K}$
$A$ $\mathrm{f}\mathrm{i}\mathrm{b}\mathrm{r}\dot{\mathrm{a}}$tion
( “Fiber type
arrangement” 1 ).
$\mathbb{K}-(n \text{ _{}\backslash })$ $arrow\{(x_{1}, \cdots,x_{n},\ddot{x}_{n+}1)\in\downarrow w+1|X:\neq x_{j}\}$
$\ni$
$(x_{1}, \cdots.,x_{n},x_{n+1})\downarrow$
$\{(x_{1}, \cdots.’ x_{n})\in. \mathrm{K}^{n}\mathrm{J}x_{1}$. $\neq x_{j}\}$
.
$\ni$ $(x_{1}, \cdots, x_{n})$
$\mathfrak{y}$
. $A\text{ }+\dot{1}$ . \Omega
$\mathrm{K}-$ ($n$ ) fibrati.on .
$-(2)\mathrm{K}=\mathrm{F}_{\mathrm{p}}$ ( p $>n$) , $A(.A_{n})$ $\mathbb{P}_{p}^{+1}\backslash \cup$
.
$\dot{H}\epsilon A$ $H$ nk$=0(p-$
$k)$ .
(3) $\mathrm{K}=.\mathbb{C}$ , $A(A_{n})$ $\prod_{k=0}^{n}(1+kt)$ . (Armold)
(4) $\mathrm{K}=\mathbb{C}$ $K$ (\pi , 1) , $\pi_{k}(k\geq 2)$
. (Fadell-Neuwirth, Fox-Neuwiith)
ae. (1), (2), (3) .
. \S 3 ,
.
$A_{n}$
.
$\cdot$
.
$.q\in \mathbb{Z}$ (
: $p\leq q$) ,
$A_{A_{n}}^{1p,q]}:=$ { $(x:-x_{j}=k)|1\leq i<i\leq n+1,$ . $k$ =p, $p+\cdot 1,$ $\cdots.,$ $q$ }
$A_{A_{n}}^{[0,0]}$ $\text{ }$
.
$A_{n}$ .
, ($A_{n}$ )
Shi A\approx l( $\mathrm{R}$ ) ,
Shi [Shl, Sh2] [ .
Theorem 2.1 (Shi, [Shl, Sh2], [AL])
Shi $A_{A_{\mathrm{n}}}^{[0,1]}$ $(n+1+1)^{n}$ , $(n+1-1)^{n}$
. , .7 $\mathrm{h}\mathrm{e}\mathrm{e}$
.
[PS, Sta],
[ER] $A_{A_{n}}^{1p,q]}$ ,
.
$[\mathrm{p},q]=[0,1]$ ,
Theorem 2.2 $m\geq 0$ ($h:.=n$ +l )
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(ii) $\dot{A}_{A_{\hslash}}^{[1-m,m]}$ $|\mathrm{h}-$ $(mh+1)^{n}$ , $(mh-1)^{n}$ .
. ,
,
Th $\pi \mathrm{e}\mathrm{m}$ 2.3 ,
(i) $A_{A_{\hslash}}^{[-m,m]}$ $\prod_{k=1}^{n}(\mathrm{i}+(k+mh)t)$ .
(.
$\cdot$
\"u). AA[l m,ml $(1+mht)^{\mathrm{n}}$ .
Theorem $2’.2,2$ .3 (i) Edelman-Reiner [ER], (ii) Athanasiadis [Athl]
.
$\mathrm{k}_{P}\mathrm{v}$
$\text{ }\mathit{1}$ $\text{ }*$
al0
. $\cdot$
$\not\simeq^{2}$ $\ovalbox{\tt\small REJECT}^{2}$ $\ovalbox{\tt\small REJECT}^{2}$ $\ovalbox{\tt\small REJECT}_{2}^{2}$
1 $|p2$ 7 \sim
, .
Theorem 2.4 (Postnikov-Stanley, [PS]). $p<q$ , $A_{A_{\mathrm{n}}}^{[-\mathrm{p},q]}$
$\prod_{k=1}^{n}(l+\alpha_{k}t)$ ( $\alpha_{k}\in \mathbb{C}$) , $\alpha_{k}$
$\mathbb{E}+1h2^{\cdot}$
. $\text{ }$
Postn $\dot{\mathrm{o}}\mathrm{v}$-Staniey “ ” .
,
. Theorem 2.2,.
2.3 .
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..
3.
.
, , Terao , Ziegler [Zi]
. . $\mathrm{K}$ .
3.1 Combinatorics
Deflnition 3.1 $V\cong \mathrm{K}^{\ell}$
.A $=\{H_{1}, H_{2}, \cdots, H_{n}\}$
. $\cdot$ $H_{\dot{\mathrm{s}}}\in$ .A $\backslash r*\backslash$ . $A$.
, ,
$L(A):= \{|.\in\bigcap_{I}L_{:}.|I\subset\{1,2, \cdots,n\}\}$
.
$A$ . $\cdot$
$\phi.\dot{\subset}$ $\{$ 1, $\cdot$ .., $n\}$ $\bigcap_{:\in\phi}H_{\dot{l}}=V$ , $V\in L$(A) . $L$ (A).
. , t
(M\"obius) $\mu:L^{\cdot}(A)arrow \mathbb{Z}$ .
$\mu$(V) $=$ 1,
$\mu$(X) $=$ -
$\sum_{Y\supsetneq^{x}}\mu$
(Y), if.X $\subset Varrow$.
Deflnition 3.2 $V$ $A$ $\chi(A,t)$ ,.
$\chi$(A, $t$)
$=. \sum_{X\in L_{A}}.\mu$
(X)t$\dim$J.
. $H\in A$
,
$A’:=A\backslash \{H\}$
$A”:=H\cap$. $A’$
. , $A^{\prime/}$ $\dot{H}$
24
$\mathrm{T}\mathrm{h}\dot{\mathrm{e}}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}\cdot 3.3$
$\chi(A,t)=\chi$(A’, $t$) $-\chi(A’’,t)$ :
51 ,$\cdot$ Braid mangements “ , $\iota/$
$t=1$ , ” (M-.pro.pert.y)
Arnold , .
Theorem 3.3 .
$\mathrm{T}.\mathrm{h}\dot{\mathrm{e}}$orem $\dot{3}.4$ (Zaslavsky[Za])
$A$ $V=\mathrm{R}^{\ell}$ . , $V \backslash \bigcup_{H\in\dot{A}}H$
, $\mathrm{r}(A)^{\backslash }$, $b$ (A)
$r(A)=|\chi$ ($A,$ -11
$b(A)=|\chi(A, 1)|$ .
.
$V \backslash \bigcup_{H\in A}H$
$P(.A,t).:= \sum_{k=1}^{\ell}\dim \mathrm{H}^{k}(V\backslash \bigcup_{H\in A}$ H., $\mathbb{C})t^{k}$.
$P(A,t).=(-t)^{\ell}\chi(.A, -1/t)$
$\dot{\text{ }}$ . $\text{ }$ .
, $\mathbb{Q}$ , .
25
$\mathrm{T}$.heoxem.3.6(CrapO-Rota, [CR]) $A$ V=Q. .
$p$
$\beta \mathrm{R}$
. $\mathrm{F}_{q}$ ( $q$ $p$ ) . , $A$ $\mathrm{m}\mathrm{o}\mathrm{d}p$ $\mathrm{F}_{q}$
. , $\chi(A, t)$ ,
$\#$ ( $\backslash \mathrm{U}_{H\in A}H$) $.=.\chi(A,\cdot q)$
.
,
$A$ [\mbox{\boldmath $\zeta$} , $n$ , $\mathbb{Z}/n\mathbb{Z}$
Athanasiadis [$.\mathrm{A}\mathrm{t}$hl] .
3.2 Free $\mathrm{a}\mathrm{r}\mathrm{r}\mathrm{a}\cdot \mathrm{n}\mathrm{g}$.ements
K. Saito Terao
. $\iota\iota$ ” ,
. . , $V=\mathrm{K}^{\ell}$
$(z_{1}, z2, \cdot..., Z\ell)$ . S. $:=\mathrm{K}[V^{*}]=\mathrm{K}$[$z_{1},$ $z$2, $\cdot$ . ., ] $V$ . $\mathrm{D}\mathrm{e}\mathrm{r}_{V}$
$V$ , $\Omega_{V}^{\mathrm{p}}$ $p$
$.\mathrm{D}\mathrm{e}\mathrm{r}_{V}$
$:=$ $. \cdot\oplus_{1}S\cdot\frac{\partial}{\partial z_{1}}=\ell.$ ’
$\Omega_{V}^{p}$ $:=$
$1\leq:_{1}\leq\cdots\leq-_{p}\leq\ell\oplus.S\cdot dz_{11}.\Lambda\cdots\wedge dz_{1}.p$
. $A$ , $H\in A$ $\mathrm{O}\in V$
, $\alpha_{H}\in V^{*}$ , $Q:= \prod_{H\in A}\alpha$H
. , “ ” “ .
” .
Deflnition3.7 $A$ $\mathrm{k}$ $\mathrm{k}:Aarrow \mathrm{z}_{\geq 0}$ . $\cdot$ .,
. (i) $\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}$ $\mathrm{k}$ ,
$\delta\alpha_{H}\in(\alpha_{H})^{\mathrm{k}(H)}\cdot S$
( \mbox{\boldmath $\delta$}. ).
$D(A,\mathrm{k}):=$ { $\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}|\delta$a$H\in(\alpha_{H}.)^{\mathrm{k}(H)}.\cdot S$, for all $H\in A$}
. -
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(ii) $Q$ (A, k) $:= \prod_{H\in}A$ $\alpha_{H}^{\mathrm{k}(H)}$ ,$\cdot$ $\omega\in\frac{1}{Q(A,\mathrm{k})}\Omega_{V}^{p}$ ${ }$ $\mathrm{k}$
, $H\in A$ ,
$d\alpha_{H}\Lambda\omega$ $H$
.
$\Omega^{p}(A, \mathrm{k})=\{\omega.\in\frac{1}{Q(A,\mathrm{k})}\Omega_{V}^{\mathrm{p}}.|$
.
$Q(A, \mathrm{k})\cdot\frac{d\alpha_{H}}{\alpha_{H}^{\mathrm{k}(H)}}.\Lambda 1d$
$\Omega_{V:}^{\mathrm{p}+1}\forall H\in A\}$
.
.
$\mathrm{k}.\equiv 1$ , $D^{\cdot}(A, \mathrm{k}.),$ $\Omega^{p}$ (A, k)
$D$ (A), $\Omega^{p}(A)$ . ,
Theorem 3.8 (K. Saito, [Sal] $\cdot[\mathrm{Z}\mathrm{i}]$)
$D$ (A, $\mathrm{k}$. ). $\Omega^{1}$ (A, k) $S$ . $D$ (A,
$\mathrm{k}$), $\Omega^{1}$ (A,k)
$.(\mathrm{r}\mathrm{e}\mathrm{f}\dot{\mathrm{l}}\mathrm{e}\mathrm{x}\mathrm{i}\mathrm{v}\mathrm{e})$ .
Definition 3.9 $D$ (A,k) $S$ . , $A$
$\mathrm{k}$ . , $D$ (A.) y
.
$A$ $\mathrm{k}$ , $\delta_{1},$ $\delta_{2},$ $\cdots,$ $\delta\ell$
. (pdeg $\delta_{1},$ $\cdots$ , pdeg \mbox{\boldmath $\delta$} $(A, \mathrm{k})$
, $(A, \mathrm{k})$ . , . $fi \frac{\partial}{\partial z_{1}}+\cdots+f\ell\frac{\partial}{\partial z_{t}}$
$\text{ }\mathrm{u}\not\equiv,\cdot \mathrm{p}\deg\delta.|\mathrm{h}.ffi_{\backslash }\text{ }\backslash \text{ }\mathrm{p}\deg f_{1}.\text{ }ae$
.$\text{ }\dagger\mathrm{h},\mathrm{f}\mathrm{f}_{\backslash }\text{ }f_{1}l^{\mathrm{i}}\text{ }x- \mathrm{c},\text{ }$b (’$ffl\text{ }$($\not\in \mathrm{f}\mathrm{f}\mathrm{l}\text{ ^{}\backslash }\text{ }l^{*}\mathrm{l}$
–
$\text{ }\prime$
.
$\text{ }.\text{ _{}}^{-\text{ } }\backslash \text{ }$ .\epsilon |g|$\sqrt$1‘\mbox{\boldmath $\tau$}2’.*\iota \yen 6f)-\breve .
$A$ k. . , $(A, \mathrm{k})$
. $\lceil \mathrm{k}\equiv 1$ , $L(A)$ .
? ( ) 3 . b $D$ (A, k)
{\not\in , .
Theorem 3.10 (Saito.;scriterion, [Sal])
$\ell$ $\delta_{1},$ $\cdots,\delta_{\ell}\in D$(A,k) $\mathrm{r}_{\backslash }$}. .
(i) $D$ (A,k) $S$- , $\delta_{1},$ $\cdots,$ $\delta\ell$ .
(ii) $\delta_{i}=\sum$. $j=1f-\ell j^{\frac{\partial}{\partial z_{*}}}.\cdot$ ,
$\det(f_{ij})_{1i}.=$
.
$Q(A, \mathrm{k}):=\prod_{H\in A}\alpha_{H}^{\mathrm{k}(H)}$
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(iii) $\delta_{1},$ $\cdots,$ $\delta_{\ell}$ $S$ ,
$\sum_{i=1}^{\ell}$ pdeg
$\delta i=\sum_{H\in A}\mathrm{k}(H)$
.
Example 3.11 2 9 $A$ ( $\mathrm{k}:Aarrow.\mathbb{Z}_{\geq 0}$ )
. 2 $\grave{\mathrm{D}}$ . $\mathrm{k}.\equiv 1$
. $Q:=I$I $\epsilon A^{\cdot}\alpha_{H}$
$D(A)=\{\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}|.\delta Q\in Q\cdot S\}$
,
$. \delta_{1}:=z_{1}\cdot\frac{\partial}{\partial z_{1}}+z_{2}\cdot\frac{\partial}{\partial z_{2}}$ (Euler $\text{ }$ )
$\delta_{2}:=\frac{\partial Q}{\partial z_{2}}\cdot\frac{\partial}{\partial z_{1}}-\frac{\partial Q}{\partial z_{1}}\cdot\frac{\partial}{\partial z_{2}}$
, $\delta_{1},$ $\delta_{2}\in D$ (A) , 3.10 . $A$
$(.1, \#(A)-1)$ .
Rem.a$\mathrm{r}$k3.12 2 $\mathrm{k}$ .’ $D$ (A, $\mathrm{k}.$)
, . . -.t
$(A, \mathrm{k})$ [Zi].
Example 3.13 $\mathrm{N}^{\ell}$ $(x_{1}, \cdots\cdot, x_{\ell})$ , $.A$
$A:=\{\{_{X:}-. x_{j}=0\}|. 1\leq i<j\leq\ell\}$
.
$\delta_{k}=..\sum_{1=1}^{\ell}x_{i}^{k-1}.\frac{\partial}{\partial x_{1}}.$
. $\in D(A),$ $k=1,2,$ $\cdots,l$
, $D$ (A) Theorem 3.10 .
A $\text{ }$. $D$ (A) $\Omega^{\mathrm{p}}(A$. $)$
. , $D(A$. $)$ . $\Omega^{p}$ (A)
. .
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Theorem 3.14 (Terao, [Te2])
$\mathcal{A}$ $V=.\mathrm{K}$f , $(d_{1}, \cdots, d_{\ell})$ . $A$
$\chi(\mathcal{A}, t)$
.
$\chi(A,t)=.\prod_{|=1}^{\ell}.(t-d_{1}..)$
.
( ) , ‘ .
. . $\Omega^{p}$(A)
. $(\cdot[\dot{\mathrm{S}}\mathrm{T}.1])$
$\Omega^{\mathrm{p}}(A)$ pdeg } ( pdeg $fdz_{\dot{l}1}\Lambda\cdot.\cdot\cdot\wedge dzi_{p}\cdot..=\deg f$ )
$S$ .ffl . $S$ $M=\oplus_{\mathrm{p}\in \mathrm{Z}}M$p .Hilb.ert
$P(M,x)= \sum_{p\in \mathrm{Z}}$
(dim$\mathrm{K}M_{p}$) $x^{p}$
Theorein 3.15 (Solomon-Terao, [ST1])
.
$\ell$ $V$ $A$ 2 Hilbert
$\Phi$ (A; $x,y$) $= \sum_{p=0}^{\ell}P(\Omega^{\mathrm{p}}.(A),x)y^{\mathrm{p}}$
($x$ Laurent. ,. $y$ ). $\Phi(A;x,y)$
$x$ Laurent .,
$\chi$(A, $t$) $= \lim_{xarrow 1}\Phi$(A; $x,t(1-x)-1$)
$\circ$ .
Ziegler [Zi] , .
$.A$ $H_{1}\in A$
.
(Theorem 3.3). 1, .\not\in
Ziegler . $A^{H_{1}}$
$A^{H_{1}}:=\{H_{1}^{\cdot}\cap H|H\in A, H\neq H_{1}\}$
$A$ $H_{1}$ . $A^{H_{1}}$ ,
A. , $A^{H_{1}}$ $\mathrm{k}_{A^{1}}^{H}$ : $A^{H_{1}}arrow \mathbb{Z}_{>0}$
.
:
$\mathrm{k}_{A^{1}}^{H}..\cdot A^{H_{1}}\ni X\mapsto\#$ ( $\{H\in$ .A $|H\cap H_{1}=X\}$ ),
28
( , $H_{1}$ ).
Euler $E:= \sum_{j=1}^{\ell}$ zi, 1 $\alpha\in V^{*}$ ,
$.E\alpha=\alpha$ $(!)$
k , $E\in D$ (A) . $H_{1}.\in A$ , $z_{1}=\alpha_{H_{1}}$
. $A$ , (1) . $D(A)$ $\delta_{1},$ $\cdots,$ $\delta_{\ell}$
:
$\delta_{1}=E$ (Eukr )
$\delta_{i}z_{1}=0$ , $\mathrm{f}\mathrm{o}.\mathrm{r}i=.2_{;}3$ , $\cdots,$ $\ell$.
. $\delta_{-}(i=2, \cdots,\ell)$ $H_{1}$
. $A$ $H_{1}\in A$
$D_{0}(A):=\{\delta\in D(A)|\delta\alpha_{H_{1}}=0\}$ (2)
.
$D(A)=S\cdot E\oplus D_{0}(A)$
, $\cdot D$. $\mathrm{o}(A)$ Euler .
.Saito’s criterion(3.10) .
Theorem $3.16^{i}$ (Ziegler, [Zi])
$A$ $V\cong \mathrm{K}^{\ell}$ , $H_{1}\in A$ . $\delta\in D_{0}(A)$
, $\delta|_{H_{1}}$ $\mathrm{k}_{A}^{H_{1}}$ $A^{H_{1}}$ . $\delta|_{H_{1}}.\in D$ (AH1, $\mathrm{k}_{A^{1}}^{H}$ ). $A$
, $\delta_{2},$ $\cdots,$ $\delta_{\ell}\in$
.
$D$0(A) , $\delta_{2}.|_{H_{1}},$ $\cdots,$ $\delta,|_{H_{1}}$ $D$ (AH,, $\mathrm{k}_{A^{1}}^{H}$ )
. .
Corollary 3.17 $H_{1}\in A$
(i) $A$ $(1, d_{2}, d_{3}, \cdots, d\ell)$ .
(ii) $(A^{H_{1}}, \mathrm{k}_{A^{1}}^{H})$ $(d_{2}, d_{3}, \cdots, d_{\ell}.)$ .
4.Edelman-Reiner
$\Phi$ $V=\mathrm{R}^{\ell}$ ( ) . Positive system
$\Phi^{+}\subset\Phi$ , Exponents Coxeter $(e_{1}.’\cdots, e\ell)$ $h$ .
$k\in \mathbb{Z}$ $\alpha\in\Phi$ $\text{ }$. $H_{a,k}$
$H_{\alpha,k}:=\{x.\in V|\alpha(x)=k\}$
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. $\alpha\in\Phi^{+}$ $H_{\alpha,0}$ ( $\mathrm{W}\dot{\mathrm{e}}\mathrm{y}\mathrm{l}$ arrange-
ments) . $p,$ $q\in.\mathbb{Z}(p\leq q)$ $A_{\Phi}^{[\mathrm{p},q]}$
$A_{\Phi}^{\mathfrak{f}p,q]}:=\{H_{\alpha,k}|\alpha\in\Phi^{+}, k\in \mathbb{Z}, p\leq k\leq q\}$.
. , $\langle$
. . $V$ $(x_{1}, \cdots, x_{p})$ , $\alpha\in\Phi$ $x_{1},$ $\cdots,$ $x_{\ell}$
. 1 $\mathrm{N}\cross.V$ ($x_{0},$ $x_{1},$ $\cdots\cdot$,xl),
$A_{\Phi}^{\triangleright,q]}$ Coning
$\mathrm{c}A_{\Phi}^{1p,q]}:=..\{.\{\alpha=kx_{0}\}|\alpha\in\Phi^{+}, k=p,p\dotplus 1, \cdots,q\}\cup\{\{x_{0}=0\mathrm{i}\}.$ .
$x_{0}=1$
$\Delta_{\Phi}^{1p,q]}$ . $H_{\infty}:=$. $\{x_{0}=0\}$
. . .$\text{ }$ $A_{\Phi}^{1p,q]}$ . .
$\chi$ (cA\sim 91, $t$) $=$ .(t-1). $\chi.(Al^{q]},,\cdot t)$ .
, $\ovalbox{\tt\small REJECT}$
Theorem 4.1 (Arnold, Brieskorn)
$.\mathrm{e}$ , $A_{\mathrm{Q}}^{[0,0]}$ ’.
$\chi(A_{\Phi}^{[0,0]}, i)=.\prod_{k=1}^{\ell}(t-e_{k})$ .
52 $A$ ,
$\cdot$
Weyl
arrangement . 52 ,
Conjecture 4.2 $\text{ }$. $m\geq 0$ ,
(i) $\mathcal{A}_{\Phi}^{[-m}.\cdot$’m] $\prod_{k=1}^{\ell}(e_{k}+mh+1)$ ,
,
$\cdot\prod_{k=1}^{p}$. $(’ +mh-1)$ .
$.(\mathrm{i}\mathrm{i})A_{\Phi}^{[1-mm]}|$ $(mh+1)^{\ell}$ , $(mh-1)^{\ell}$ .
$\mathrm{i}$
Conjecture 4.3 (Edelman-Reiner, [ER])
. ,
(i). $A\vee^{m,m]}$ $\chi(A_{\Phi}^{[-m,m]},t)=\prod_{k=1}^{\ell}(t-(e_{k}+mh))$ .
(ii) $A_{\Phi}^{[1-m,m]}$ $\chi(A_{\Phi}^{[1-m,m]},t)=(t-mh)^{\mathfrak{n}}$ .
31
.
Conjecture 4.4 (Postnikov-Stanley, “Riemann ” [PS])
$p<q$ , $A_{\Phi}^{[-p,q]}$ $\chi$ ($A_{\Phi}^{[-p}$’q], $t$ ) $= \prod_{k=1}^{l}(t-\alpha_{k})$ (
$\alpha_{k}\in \mathbb{C})$ , $\alpha_{k}$ $\frac{p+q+1h}{2}$. $\cdot$
$\dagger.\iota$ , Zaslavsky Theorem 3.4
Conj. 4.3 $\mathrm{Z}\mathrm{a}\epsilon \mathrm{l}\mathrm{a}\mathrm{v}\epsilon \mathrm{k}\mathrm{y}\Rightarrow$ Conj. 4.2
“Riemann ’ $q-p=1$ Conjecture 4.3 (\"u) .
Coning , 4.3 $(\ell+1)$
. Terao 3.14 Conjecture 4.5
. 4.3 .
Conjecture 4.5 (Edelman-Reiner, [ER])
(i) $\mathrm{c}A_{\Phi}^{\mathfrak{l}-m,m]}$ , $(\dot{1}, e_{1}+mh, \cdots, e_{\ell}+mh)$ .
$(.\mathrm{i}\mathrm{i})\mathrm{c}A^{[1-m,m]}[]$ , $\backslash \dagger..(1,$ $mh,$ $mh,$ $\cdots,$ $mh$
$\ell$
ReInark 4.6 ( )
4.3 (i) Athanasiadis [Ath5] . (ii) ABCD –.
$\Phi$ [Athl] , $m=1$ $\Phi$ $\mathrm{H}$.eadley [He].
4.5 $A$ . $A$ , (i) Edelman-Reiner
[ER], (ii) Athanasiadis [Ath2].
4.4 A .Postnikov-Stanley [PS], ABCD At anasiadis
[Ath4].
, “ $\#_{\backslash \mathrm{p}}^{\pm}.\text{ }\backslash$” , .
Theorem 4.7 ($\mathrm{K}$ . Saito, [Sal]) $A_{\Phi}^{[0,0]}$ , $(e_{1}, \cdots, e\ell)$ .
( Crystallographic , Coxeter ) , $W$
, . $I$ $V$ $W$ .
. $I$ $V$ $V^{\cdot}$ , $\mathrm{D}\mathrm{e}\mathrm{r}_{V}$ $\Omega_{V}^{1}$ S(V”)- .
$I:\Omega_{V}^{1}arrow^{\simeq}\mathrm{D}\mathrm{q}\mathrm{r}_{V}$
$S(V^{*})^{W}$ $P_{1}$ , $P_{2},$ $\cdots,$ $P_{\ell}$ , $I$ (dP1), $I(dP_{2}),$ $\cdots,$ $I(dP_{\ell})$
D( ) .
.
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Theorem 4.8 ([Yo3]) 4.5 .
Edelman-Reine, Athanasiadis 4.5
. . , , .
$\wedge*.$
. (Addition-Deletion, [Tel]);
. , $\mathrm{c}A_{\Phi}^{[\rho,q]}$. :
$\dot{\text{ }.}$ . $A$.
. , Solonon.-Terao[ST2]
. $D(\mathrm{c}A_{\Phi}^{[p,q]})$ ([p, $q]$ $[-m,$ $m$] $[1-.m,$ $m$] )
ffi. .
.
$m$. ,
$\cdot A_{\Phi}$ $:.=$ A\Phi [o . .
$.(\mathrm{i})$ (A , $2m+1$) $(e_{1}+mh, \cdots, e_{\ell}+\dot{r}nh)$ .
(ii)
$(A,n)$ $n$ .
. 4.9 Ziegler 3.16 $\mathrm{c}\dot{A}_{\Phi}^{[\mathrm{p},q]}$ $H_{\infty}$ , 4.5
.
5 Edelman-Reiner
Theorem 5.1 [OSS, Theorem. 2.3.2} $\mathcal{E}$ $\mu$
. (Linear ) $H\cong.\mathrm{P}^{\cdot}e-1$ .
$(\mathrm{a}).\mathcal{E}$ .
(b) $\mathcal{E}|_{H}$ .
$(\mathrm{a})\Rightarrow(\mathrm{b})$ , .
$V=\mathbb{C}^{\iota+1}$ $A$ , $D$(A) S=S(Vr)-
. , Proj $S\cong$.
$\mathrm{P}$ \ell $\overline{D(A)}$ . $\dot{\mathrm{X}}$
$.\overline{D(A.)}$
$\text{ }$
. .
$A$ $(d_{0}, d_{1}, \cdots, d\ell)\Leftrightarrow D(A)\cong O(-d_{0})\oplus O(-d_{1})\oplus\cdots.\oplus O(-d\ell)$
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Edelman-Reiner 4.5 , 5.1 ?. . , $A:=\mathrm{c}A_{\Phi}^{[\mathrm{p},q\mathrm{j}}$ , D
, H $\mathrm{P}(H_{\infty})\subset$ $\mathfrak{F}$
. Terao .\sigma ) 4.9 $rx$ \searrow . 5.1 ( (b)\Rightarrow (a)).
2 .
(.1) $D$ (A) , .
(2) D(A)I (H\infty ) $\mathrm{P}(H_{\infty})$ $D\overline{(A.’ n}$) ?
(1) i .
(2) Ziegler Stalk .
$x\in H_{\infty}^{\cdot}\backslash \{0\}$
$\mathrm{P}(H_{\infty})$ $\overline{x}$ , $\dot{\mathrm{a}}$ $\overline{D(A)}_{s}arrow$
$D\overline{(A,}$n\searrow . , Ziegler ,
$\cdot$
$\overline{x}$. $A$ .
,
$A_{x}:=$. $\{H\in A.|H\ni x\}$
. $\cdot$ $(\mathrm{c}A_{\Phi}^{[p_{1}q]})_{x}$ ,
Edelman-Reiner
$\circ$
.
Ed.elman-Reiner , $\overline{D(A)}$ $\mathrm{P}(H_{\infty})$ . $\mathrm{l}\mathrm{o}\mathrm{c}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}\cdot.\mathrm{f}\mathrm{r}\mathrm{e}\mathrm{e}$ .
. . ‘iocally free ” , closed subschem.e ,
$D$ (A) $\Psi$. locally free. .
, H shorne[Ha, Theorem 2.4.] ,
Theorem. 5.2 $\mathrm{H}^{1}(\mathrm{P}^{\ell}, \overline{D(\overline{A})}(d))=.0_{-}\forall d\ll.0$ .
$0arrow\tilde{D(A)}(d-1)arrow\overline{D(A)}(d)arrow D\overline{(A^{H_{0}},}n)(d)arrow 0$ .
$[]_{\llcorner}’$
. .’ $D$ (A) . ,
2 . $\mathrm{E}\mathrm{d}\mathrm{e}$.lman-Reiner ,
$\cdot$
A2, $B_{2}\cdot,$ $G_{2}$
..
6
Theorem 6.1 ( $\mathrm{M}\mathrm{u}\mathrm{s}\mathrm{t}\mathrm{a}\mathfrak{g}\check{\mathrm{a}}$-Schenck, [MS])
$A$ .$\mathbb{C}^{1+}$. 1 . $D$ (A) $\mathrm{P}^{t}$ ,
$\chi(A,t)$ Chern
$c_{t}(. \overline{D(A)})=\sum_{i}$
$( D(A))t^{:}$
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.
Terao 3.14 . $D$ (A)
. , Chern .
( ) .
Yuzvinsky [Yuzl, $\mathrm{Y}\mathrm{u}$. $\mathrm{z}2$ , Yuz3] $L$ (A) ( ) , , $A$
. ,
.
$\mu$
.
$\mathcal{E}$ ,
$\mathrm{H}^{\dot{*}}(\mathrm{P}_{-}^{\ell}\mathcal{E}(d))=0,$ $\mathrm{f}.\mathrm{o}\mathrm{r}i=1,$
$\cdots,$ $\ell.-1,$
$\forall d\in \mathbb{Z}$ .
..
$.\overline{D(A)}$ , $\overline{D(A)}$ Yuzvinsky
.
.
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